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The title compound, [Pd(C 26 H4 5 S 4 )Cl] CH 2 Cl2, crystallizes 
with a disordered dichloromethane solvent molecule [occu- 
pancy ratio = 0.67 (4):0.33 (4)]. Two of the tert-butyl groups 
are also disordered [occupancy ratios = 0.70 (5):0.30 (5) and 
0.63 (4):0.37 (4)]. Although the pincer ligand offers the 
possibility for coordination of two different metal atoms, the 
present structure shows only the coordination of a single Pd 11 
atom in a typical S— C— S tridentate pincer manner. The Pd 11 
atom is in a slightly distorted square -planar environment with 
the two ferf-butylsulfanyl groups arranged in a trans con- 
formation and with a chloride ligand trans to the a-bonded 
aromatic C atom. The structure exhibits a durene-like ligand 
frame, forming a dihedral angle of 13.6 (4)° with the metal 
coordination (Pd/S/S/Cl/C) environment. It is noteworthy that 
the tert-butyl groups are found in a syn arrangement, this 
being different to that found previously by Loeb, Shimizu & 
Wisner [(1998). Organometallics, 17, 2324-2327]. 

Related literature 

For background to pincer compounds, see: Arroyo et al, 
(2003); Errington, et al. (1980); Morales-Morales & Jensen 
(2007). For an isomeric structure, see: Loeb et al. (1998). 



CI 
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Experimental 




CH; 



Crystal data 

[Pd(Q 6 H4 5 S 4 )Cl]-CH 2 Cl 2 

M, = 712.64 

Monoclinic, P2,/n 

a = 15.917 (15) A 

b = 13.768 (13) A 

c = 17.808 (16) A 

P = 105.216 (15)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: integration 
(SADABS; Sheldrick, 1996) 
T min = 0.593, r maI = 0.745 

Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.110 

S = 1.03 

6570 reflections 

406 parameters 



Table 1 

Selected bond lengths (A). 



V = 3766 (6) A 3 
Z = 4 

Mo Ka radiation 
li = 0.94 mm -1 
T = 298 K 

0.27 x 0.22 x 0.15 mm 



28207 measured reflections 
6570 independent reflections 
5144 reflections with / > 2a(I) 
R in , = 0.066 



291 restraints 

H-atom parameters constrained 
Ap max = 0.64 e A~ 3 
A,o m i„ = -0.24 e A~ 3 



Pd-C2 
Pd-Sl 



2.022 (4) 
2.326 (2) 



Pd-S2 
Pd-Cll 



2.333 (2) 
2.441 (2) 



Data collection: SMART (Bruker, 1999); cell refinement: SAINT- 
Plus (Bruker, 1999); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PK2463). 
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Chlorido[2,3,5,6-tetrakis(ferf-butylsulfanylmethyl)phenyl- 
ftr 3 S 2 ,C 1 ,S 6 ]palladium(ll) dichloromethane monosolvate 

Evelyn Paz-Morales, Simon Hernandez-Ortega and David Morales-Morales 

Comment 

Pincer compounds have had a preponderant importance in chemistry, this being especially important in areas such as 
homogeneous catalysis, organometallic chemistry, the activation of unreactive or difficult to activate bonds and the 
activation of small molecules (Errington et al. 1980; Morales-Morales & Jensen, 2007). Among these species, those 
including sulfur as donor atom have been scarcely studied (Arroyo et al, 2003), mostly due to the well known tendency 
of sulfur to kill the activity of homogeneous catalysts. Thus, following our continuing interest in the synthesis of pincer 
compounds, we report here the crystal structure of the Pd(II) sulfur based pincer complex (l,2,4,5-tetrakis(ter/-butyl- 
sulfanylmethyl)phenyl)-chloro-palladium (II) dichloromethane solvate (I). 

The structure of (I) is shown in Fig. 1 with the numbering scheme. Compound (I) was crystallized as a dichloromethane 
solvate. Selected bond distances and angles are shown in Table 1. In agreement with the dihedral angles of the planes C7 
— CI— C2— C3 — C8 and SI — Pd— S2— Cll (13.6 (4)°) the Pd atom is located in a slightly distorted square-planar 
geometry. Compound (I) is a geometric isomer of a previously described compound (Loeb et al. 1998). However, there 
are several noticeable differences in our compound (I), the /ert-butyl substituents at the S are found in a syn fashion while 
those described in the previously reported compound are oriented in an anti fashion with respect to the square plane. The 
bond distances for Pd— S and Pd— C [2.326 (2) A, 2.333 (2) A and 2.022 (4) A] are slightly larger than those of the anti 
isomer [2.297 (3) A, 2.302 (3) A and 1.994 (4) A]. The Pd— CI bond distance [2.441 (2) A] is larger than of the anti 
isomer. While the uncoordinated tert-butylS groups are found in a similar geometry as those previously observed in the 
Loeb's species (Loeb et al. 1998). Finally, both the fert-butyl groups and the dichloromethane solvent molecule are 
disordered and were refined as disordered with two components. 

Experimental 

The title compound was synthesized according to a published procedure (Loeb et al. 1998). Crystals suitable for X-ray 
diffraction analysis were obtained by slow evaporation of a solution of the title compound (I) in CH 2 C1 2 . 

Refinement 

Two tert-butyl and CH2CI2 solvent, are disordered and were modelled and refined in two major contributors. The ratio of 
S.O.F., were 70/30 and 63/37 for tertbutyl groups and 67/33 for CH2CI2 solvent. H atoms on C atoms were included in 
calculated positions (C — H = 0.93 A for C — H arom., 0.97 A for CH 2 , and 0.96 A for CH 3 ), H atoms were refined using a 
riding model, with (7 iso (H) = l.2U eq of the carrier atom for C — H-arom. and methylene groups and J7i SO (H) = \.5U eq for 
methyl groups. 
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Computing details 

Data collection: SMART (Bruker, 1999); cell refinement: SAINT-Plus (Bruker, 1999); data reduction: SAINT-Plus 
(Bruker, 1999); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 



Figure 1 

The molecular structure of (I). Displacement ellipsoids are drawn at the 40% probability level. The H-atoms and the 
minor disorder components have been omitted to enhance clarity. 

Chlorido[2,3,5,6-tetrakis(ferf-butylsulfanylmethyl)phenyl-K 3 S 2 ,C 1 ,S 6 ]pallatliurn(ll) dichloromethane monosolvate 

Crystal data 




C22 



[Pd(C 26 H 4 5S 4 )Cl]-CH 2 Cl 2 
M r = 712.64 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 



F(000) = 1480 

£> x = 1.257 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8648 reflections 



a= 15.917 (15) A 
b= 13.768 (13) A 
c= 17.808 (16) A 
R = 105.216(15)° 
F=3766 (6) A 3 
Z = 4 



9 = 2.4-24.8° 
ju = 0.94 mnr 1 
r=298 K 
Prism, colourless 
0.27 x 0.22 x 0.15 mm 



Data collection 



Bruker SMART APEX CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 0.83 pixels mm" 1 
(o scans 

Absorption correction: integration 

(SADABS; Sheldrick, 1996) 
T mm = 0.593, r max = 0.745 



28207 measured reflections 
6570 independent reflections 
5 144 reflections with I > 2a{I) 
R mt = 0.066 

#max = 25.0°, 9 min = 2.0° 



A = -18-»18 
£ = -16->16 
I = -20^20 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2a(F 2 )] = 0.048 

wR(F 1 ) = 0.110 

S = 1.03 

6570 reflections 

406 parameters 

291 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.055P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.002 
A/w = 0.64 e A" 3 
A/w = -0.24 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *IJI 


Pd 


0.386615 (17) 


1.08106 (2) 


0.319516(16) 


0.04396 (12) 


Cll 


0.37582 (7) 


1.23743 (9) 


0.25300 (8) 


0.0792 (4) 


SI 


0.53435 (6) 


1.06823 (7) 


0.32714(6) 


0.0491 (2) 


S2 


0.24590 (6) 


1.07447 (7) 


0.33560 (5) 


0.0476 (2) 


S3 


0.23346 (7) 


0.83956 (10) 


0.53990 (7) 


0.0700 (3) 


S4 


0.62344 (7) 


0.72277 (8) 


0.41972 (6) 


0.0623 (3) 


CI 


0.4886 (2) 


0.9199 (3) 


0.41609(19) 


0.0418 (8) 


C2 


0.4033 (2) 


0.9564 (3) 


0.38174 (19) 


0.0393 (8) 


C3 


0.3296 (2) 


0.9071 (3) 


0.3951 (2) 


0.0428 (9) 


C4 


0.3422 (2) 


0.8228 (3) 


0.4436 (2) 


0.0437 (9) 


C5 


0.4270 (2) 


0.7883 (3) 


0.4761 (2) 


0.0466 (9) 


H5 


0.4347 


0.7332 


0.5073 


0.056* 


C6 


0.5011 (2) 


0.8349 (3) 


0.46264(19) 


0.0440 (9) 


C7 


0.5669 (2) 


0.9770 (3) 


0.4048 (2) 


0.0469 (9) 


H7A 


0.6081 


0.9323 


0.3920 


0.056* 


H7B 


0.5957 


1.0092 


0.4532 


0.056* 


C8 


0.2386 (2) 


0.9439 (3) 


0.3549 (2) 


0.0522 (10) 


H8A 


0.1997 


0.9333 


0.3880 


0.063* 


H8B 


0.2157 


0.9092 


0.3064 


0.063* 


C9 


0.5909 (2) 


0.7917 (3) 


0.4969 (2) 


0.0492 (9) 


H9A 


0.5896 


0.7488 


0.5398 


0.059* 


H9B 


0.6326 


0.8430 


0.5165 


0.059* 


C10 


0.2641 (2) 


0.7715 (3) 


0.4616 (2) 


0.0532 (10) 


H10A 


0.2795 


0.7053 


0.4781 


0.064* 


H10B 


0.2156 


0.7698 


0.4154 


0.064* 


Cll 


0.5483 (3) 


1.0033 (3) 


0.2379 (2) 


0.0626(11) 



Occ. (<1) 
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0.7747 (14) 


0.6346 (11) 


A A AO 1 / 1 1 \ 

0.4031 (11) 


A 1 OA / /I \ 

0.120 (4) 


A /"7 / A \ 

0.63 (4) 


H25A 


0.7607 


0.6638 


0.3524 


A 1 O A rfs 

0.180* 


0.63 (4) 


T T1 CT) 

H25B 


A *7 /I ^ O 

0.7468 


A CT1 A 

0.5724 


A A A AO 

0.4002 


A 1 OA* 

0.180* 


A / A\ 

0.63 (4) 


TT1 

H25C 


0.836 / 


0.6264 


f\ A^l A 

0.4214 


A 1 OA* 

0. 180* 


A £1 ( A\ 

0.63 (4) 


C26 


A "7 £ A f / 1 O \ 

0.7646 (13) 


0.6563 (17) 


A C A A A / "7 \ 

0.5444 (7) 


A 1 1 O / A\ 

0.118 (4) 


A /"") / A \ 

0.63 (4) 


H26A 


0.7395 


0.5925 


0.5418 


0.177* 


0.63 (4) 


t ji/u~i 


A *7 /I 1 ■*? 

0.7413 


A £C\£ A 

0.6964 


A C "70 1 

0.5781 


A 1 T7* 

0.177* 


A ZTT / A\ 

0.63 (4) 


HzoC 


U.8zo6 


(J. 0318 


10043 


A 1 T7* 
U.l / /* 


A /ZI i A \ 

U.63 (4) 


C24A 


A OA/"0 /1 ON 

0.8068 (18) 


A TOT7 /1 0\ 

0.7877 (18) 


A A OAO / 1 ON 

0.4898 (18) 


0.112 (5) 


0.37 (4) 


H24D 


0.8018 


A 0 1 1 A 

0.8339 


0.4485 


0.169* 


0.37 (4) 


T T1 /I TT 

H24b 


0.8652 


A "7/T O 1 

0.7631 


A C AC A 

0.5054 


A 1 ZTA* 

0.169* 


A 1 *7 / /I \ 

0.37 (4) 


I I "1 ^ r- 

Hz^t 


u. /yju 


A O 1 O A 

U.8189 


A A 

(J. 3 334 


A 1 /TA* 

0. 169* 


U.3 / (4) 


C25A 


A 7CI1 /ON 

0.759 (2) 


A Z' O /O \ 

0.653 (2) 


A O O /" O / 1 ") \ 

0.3868 (13) 


A 1 AO / Z \ 

0.108 (5) 


0.37 (4) 


T T1 

H25D 


A "71 AA 

0.7200 


a cnn 1 

0.5991 


0.3711 


0.162* 


0.37 (4) 


T T1 CTT 


0.8183 


0.6293 


0.3988 


0.162* 


a n / a \ 

0.37 (4) 


tiZjc 


0. /504 


A £AA 1 

u.oyyi 


A 1 A C A 

U.3434 


A 1 ^O* 

U.loz* 


0.3 / (4) 


t~"1 £. A 

CzoA 


(\ H AH H\ 

U. /4 / (z) 


A m C5 / 1 A\ 

U.6Z3J (iy) 


A COT A / 1 A\ 

0.5z /U (14) 


A 1 AO 

U.1U8 (5) 


A 11 i A \ 

0.3 / (4) 


rizolJ 


u. /u /y 


A ZH1H 

V.J III 


A CAT) 


U.loz 


a n t a\ 
U.3 / (4) 


H26b 


0.7310 


A £1 C C A 

0.6554 


0.5698 


A 1 ^1 sk 

0.162* 


a in i a \ 

0.37 (4) 


H26F 


0.8054 


0.6007 


0.5444 


0.162* 


0.37 (4) 


Clz 


A o nm / 1 1 \ 

u.8yyj (ii) 


u.yzzy (8) 


A 1 1 A '"> /C\ 

U.114Z (5) 


U.148 (3) 


U.O / (4) 


C13 


u.s /zi (y) 


U.8 /1U (11) 


U.zo4 / (/) 


U.l / o (3) 


U.O / (4) 


Lz / 


u.yu /y (iy) 


A CJ 1/1 /1 OA 

U.S314 (lz) 


U.154D (13 ) 


A 111 /£\ 

U.l 13 (3) 


U.O / (4) 


H27A 


0.9682 


0.8108 


A O A1 1 

0.2023 


0.135* 


0.67 (4) 


T-T97R 
nz / D 


U.O / JU 


A 77^8 

U. / / JO 


U.1D1U 


A 1 ^* 


A CJ1 (A\ 
W.O/ \HJ 


C12A 


0.875 (2) 


0.9294(16) 


0.1197(14) 


0.172 (7) 


0.33 (4) 


C13A 


0.841 (2) 


0.835 (3) 


0.2547 (12) 


0.185 (6) 


0.33 (4) 


C27A 


0.890 (4) 


0.824 (2) 


0.177 (2) 


0.104 (6) 


0.33 (4) 


H27C 


0.9513 


0.8112 


0.1972 


0.125* 


0.33 (4) 


H27D 


0.8640 


0.7690 


0.1446 


0.125* 


0.33 (4) 


Atomic displacement parameters (A 2 ) 




U n 


U 22 LP 3 


U 12 


U n 


IP 


Pd 


0.04006 (17) 


0.0427(2) 0.04995 (18) -0.00192(13) 


0.01323 (13) 


0.00124 (14) 


Cll 


0.0618(7) 


0.0613(8) 0.1110(9) 


0.0010(6) 


0.0164 (6) 


0.0313 (7) 


SI 


0.0453 (5) 


0.0476 (6) 0.0576 (6) 


-0.0058 (4) 


0.0191 (5) 


0.0012 (5) 


S2 


0.0428 (5) 


0.0499 (6) 0.0497 (5) 


0.0032 (4) 


0.0116(4) 


-0.0025 (5) 


S3 


0.0543 (6) 


0.0934 (10) 0.0689 (7) 


-0.0112(6) 


0.0282 (6) 


-0.0068 (6) 


S4 


0.0554 (6) 


0.0693 (8) 0.0635 (6) 


0.0091 (6) 


0.0181 (5) 


-0.0143 (6) 


CI 


0.0394 (19) 


0.051 (2) 0.0380(18) 


-0.0016(18) 


0.0147(15) 


-0.0026 (17) 


C2 


0.042 (2) 


0.041 (2) 0.0371 (18) 


0.0014(17) 


0.0144(15) 


-0.0010(16) 


C3 


0.0387 (19) 


0.045 (2) 0.047 (2) 


0.0026(17) 


0.0145 (16) 


-0.0026 (17) 



Acta Cryst. (2013). E69, m139-m140 



sup-5 



supplementary materials 



C4 


0.041 (Z) 


A A/1 O /OA 
0.04/ (Z) 


a A/1 /: /o\ 
0.04O (Z) 


A AAO/1 /1 TA 

— 0.U0Z4 (1 /) 


A A 1 £.1 (A /^A 
0.0163 (16) 


A AAOO /1 OA 

— o.oozy (lo) 


C3 


A AC 1 /OA 

U.UM (Z) 


A A/1 O /OA 

0.04o (Z) 


A A/1 jC /OA 

0.046 (Z) 


A A AO C / 1 AA 

0.00Z3 (iy) 


A AO AC / 1 OA 

0.0Z03 (lo) 


A AA/1 jC / 1 O A 

0.0046 (lo) 


C6 


A A A O /OA 

0.043 (Z) 


A AC 1 /OA 

0.03 1 (Z) 


A A/1 1 O /1 OA 

o.o4iz (iy) 


A AAOT /1 OA 

0.003 / (lo) 


A A1 /CO /1 ^A 

0.016Z (16) 


A AAC A / 1 OA 

-0.0034 (1 /) 


C / 


0.03 Id (iy) 


A ACO 

O.Ojo (3 ) 


A A/IA /OA 

0.04o (Z) 


A AAA/I /I OA 

0.0004 (lo) 


A AlOC /1/CA 

0.01Z3 (16) 


A AAOO /1 OA 

—o.oozy (lo) 


Co 


A A A O /OA 

0.043 (Z) 


A ACO /OA 

O.OjZ (3) 


A AjCI /OA 

0.063 (Z) 


A AA 1 A / 1 O A 

— o.ooiy (lo) 


A A 1 £L 1 / 1 AA 

o.oi6i (iy) 


A AAO /OA 

O.OOo (Z) 


/"■A 

cy 


A A A £. /OA 

0.046 (Z) 


A AC /C /I A 

O.Ojo (3) 


A A/1 O" /OA 

0.04 / (Z) 


A AA/1 /1 AA 

0.006 / (iy) 


A A 1 A £ / 1 OA 

0.0146 (1 /) 


A AAO C / 1 OA 

0.00Z3 (lo) 


CIO 


A AC 1 /OA 

U.UM (Z) 


A ACT /OA 

0.033 (3) 


A ACO /OA 

0.030 (Z) 


A AAO C /1 OA 

—0.0036 (iy) 


A A1 OO /1 AA 

o.oi ii (iy) 


A A 1 A /OA 
0.010 (Z) 


Cll 


A A/TC /OA 

0.063 (3) 


A AO/C /OA 

0.0 /6 (3) 


A ACC /OA 
0.033 (Z) 


A AA/1 /OA 

—0.004 (Z) 


A AOA /OA 

o.ozy (Z) 


A AAO /OA 

O.OOZ (Z) 


C1Z 


A 1 A A //I \ 

0.100 (4) 


A i /c\ 
0.1Z3 (3) 


O.Ooo (3) 


A A1 1 (1\ 

0.011 (3) 


A fill /"2A 

0.03 / (3) 


A A 1 *7 /IA 
0.01 / (3) 


C13 


A AAA iA A 

O.oyy (4) 


A AA/1 //IA 

0.0y4 (4) 


A AT) /1A 

0.0 11 (3) 


A A 1 O /O A 

— O.Olo (3) 


A AOA /OA 

0.03y (3) 


A AO A /I A 

— 0.0Z4 (3) 


C14 


a aoo /oa 
0.0 /Z (3) 


All/: / /I A 

0.116 (4) 


A AAA //IA 

o.oyo (4) 


A AAO /OA 

O.OOo (3) 


A ACO /IA 

0.03Z (3) 


A AAO /OA 

O.OOZ (3) 


Cl3 


A A /I A /OA 

0.040 (Z) 


A AOC /OA 

0.0/3 (3) 


A f\£.1 /OA 

0.063 (3) 


A AAA /OA 

o.ooy (Z) 


A AA/1 O / 1 AA 

0.004Z (iy) 


A AAA /OA 

o.ooy (Z) 


C16 


A 1 AO ( A\ 

0.1 0Z (4) 


A 1 OO /CA 

o.izy (j ) 


A AC/1 /OA 

0.034 (3) 


A A 1 O (A A 

O.Olo (4) 


A AAC /OA 

0.003 (3 ) 


A AAO /IA 

—o.ooy (3 ) 


CI / 


a a/TjC /oa 
0.066 (J) 


A AO/1 //IA 

0.0o4 (4) 


A 1 A/1 (A A 

0. 104 (4) 


A A1 O /IA 

o.oiy (3) 


A A 1 1 /OA 
0.011 (3) 


A AOA /OA 

0.0Z0 (3) 


Clo 


A A A C /O A 

0.046 (3) 


a m /ca 
0.11Z (3) 


A 1 1 1 ( A\ 

0.111 (4) 


A AAA /OA 

0.000 (3) 


A AA1 /OA 

0.003 (3) 


A AOA /OA 

0.0Z0 (3) 


ciy 


A A/CO /OA 

0.06Z (3) 


A 1 CO f A A 
0.13/ (4) 


A AA/ /OA 

0.0y6 (3) 


A AOO /OA 

— 0.0ZZ (3) 


A A/1 O /OA 

0.04 / (Z) 


A AAjC /OA 

—0.006 (3) 


CZO 


a nn i /o\ 

o.oyi (o) 


O 1 Z.H /CA 
0.13 / (3) 


a aa/; (n\ 

o.oy6 ( /) 


A (\H(\ i Z.\ 

—0.0 /0 (3) 


A A1 0 /£A 

0.033 (6) 


A AAO //IA 

O.OOo (4) 


CZ1 


A f\A C { A \ 

0.043 (4) 


A 1 OO /OA 

o.i /o (y) 


a in /ca 
0.11 / (3) 


A AA£ /CA 

0.006 (3) 


A AOA (A A 
0.030 (4) 


A A 1 O //CA 

— 0.01Z (6) 


Czz 


A AOI /A\ 

0.083 (9) 


A O /I 1 /A\ 

0.Z41 (9) 


A 1 O C / C\ 

0.1Z3 (6) 


A AAO /*7\ 

—O.OOo (7) 


0.067 (6) 


A ATA /OA 

-0.030 (7) 


CZOA 


A AO/1 /1 'IA 

0.0y4 (13) 


a 1 /cc //ca 
0.163 (6) 


A AO Q /I 1 A 

O.Ooo (11) 


a Arc /OA 

—0.033 (y) 


A AA< /1 1 A 
0.003 (11) 


U.U11 (5) 


Czl A 


A A/CO /I A\ 

o.ooy (ioj 


O 1 HC /1 1 A 

0.1 /o (11) 


a no /oa 

o.izo (y) 


A AAO (\ AA 

O.OOo (10) 


A C\AH /OA 

0.04/ (y) 


— U.UUo (1U) 


/~*01 A 

CZZA 


A AHA /I OA 

0.0 /0 (13) 


A n f /1 O A 

0.Z13 (13) 


a 11/1 /zTA 

0.114 (6) 


A A1 O /1 AA 

—O.Olo (10) 


A az;c /OA 
0.063 (o) 


— 0.024 (5) 


CZ3 


A AC 1 /O A 

0.03 1 (3) 


A 111 (A \ 

0.1Z1 (4) 


A 1 A A /OA 
0.100 (3) 


A A1 O /OA 

O.Olo (Z) 


A AOA /OA 

0.030 (3) 


— O.UZJ (3) 


CZ4 


O.OZo (6) 


A ICC ( C\ 

0.133 (3 ) 


A 1 c\n /OA 

0.10/ (o) 


A A1 A ( S.\ 

—0.014 (3) 


a An //iA 
0.01 / (6) 


A A 1 } Q fZ\ 


CZ3 


A AO 1 ZO\ 

O.Ool (o) 


a 1 An (i\ 
0.14/ (/) 


A 1 A A (n\ 

0.144 ( /) 


A A/1 Z (1\ 

0.043 (/) 


A AC A /TA 
0.030 ( /) 


— U.UJJ ( /) 


CZ6 


A AO! /OA 
0.08 / (O) 


A 1 A A /o^ 

0.144 (y) 


A 1 AT /CA 
0.103 (3) 


A A A 1 fn\ 

0.041 ( /) 


A A 1 1 //CA 

—0.011 (6) 


A AAO 

—0.008 (6) 


CZ4A 


A A /I 1 / 1 A A 

0.043 (10) 


o.ioo (y) 


A 1 1 C /1 OA 

0.113 (1Z) 


A AA1 /OA 

—0.001 (/) 


A AAO /AA 

o.ooz (y) 


A A"5 O ZO\ 

—0.03b (8) 


C A 

CZ3A 


A ATJ /I A\ 

0.0 /3 (10) 


A IOC 

0.133 (11) 


A 1 /OA 

0.1Z3 (o) 


A A/1 1 /'OA 

0.041 (y) 


A A/1 1 /OA 

0.043 (y) 


— U.U3o ( /) 


CzoA 


A AQO /I 1 A 

O.Ooz (11) 


a i oo (\ n\ 
o.izy (10) 


A AOO /OA 

o.ooy (o) 


A A/1 O /OA 

0.04Z (o ) 


A A 1 o /OA 

— o.oiy (o) 


A A1 1 {H\ 

— U.U13 (/) 


VIZ 


v). 1 oh- y / ) 


0 1 0? (Vi 

W. l WZ I J ) 


o 1 

0. 1 Jt ^ J 1 


W.UW 1 It ^ 


O.WW1 y~r) 


U.UjU 1 J f 


C13 


0.126 (5) 


0.218(7) 


0.196(4) 


-0.003 (5) 


0.060 (4) 


-0.015 (4) 


C27 


0.069 (12) 


0.082 (5) 


0.165 (6) 


0.015 (6) 


-0.008 (7) 


-0.026 (5) 


C12A 


0.190(14) 


0.102 (7) 


0.178(10) 


0.041 (7) 


-0.035 (7) 


0.010(7) 


C13A 


0.122 (11) 


0.254(16) 


0.191 (7) 


0.042 (9) 


0.062 (8) 


-0.039 (9) 


C27A 


0.072 (16) 


0.085 (8) 


0.145 (8) 


0.012 (9) 


0.011 (10) 


-0.018 (7) 



Geometric parameters (A, ") 



Pd— C2 


2.022 (4) 


CI 9— C21A 


1.563 (7) 


Pd— SI 


2.326 (2) 


CI 9— C20 


1.564 (6) 


Pd— S2 


2.333 (2) 


CI 9— C20A 


1.565 (8) 


Pd— Cll 


2.441 (2) 


CI 9— C22A 


1.570 (7) 


SI— C7 


1.839 (4) 


CI 9— C21 


1.574 (6) 


SI— Cll 


1.887 (4) 


C20— H20A 


0.9600 


S2— C8 


1.839 (4) 


C20— H20B 


0.9600 


S2— CI 5 


1.890(4) 


C20— H20C 


0.9600 


S3— CIO 


1.849 (4) 


C21— H21A 


0.9600 


S3— C19 


1.873 (5) 


C21— H21B 


0.9600 


S4— C9 


1.852 (4) 


C21— H21C 


0.9600 


S4— C23 


1.861 (5) 


C22— H22A 


0.9600 
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p 1 / 1 /_ 

LI — Co 


1.418 (5) 


C22 — H22B 


A AZTAA 

0.9600 


CI — C2 


1.427 (5) 


C22 — H22C 


0.9600 


p i /-in 

CI — C7 


1.530 (5) 


POA A T 11 AT\ 

C20A — H20D 


A APAA 

0.9600 


C2 — C3 


1.428 (5) 


/— <oa a innr 

C20A — H20E 


A A/TAA 

0.9600 


C3 — C4 


1.429 (5) 


poa a irinr 

C20A — H20F 


0.9600 


C3 — C8 


1.525 (5) 


PO 1 A TTO 1 T"\ 

C21A — H21D 


0.9600 


p A Of 

C4 — C5 


1.405 (5) 


P 1 * T T^\ 1 T - 

C21A — H21E 


A APAA 

0.9600 


C4 — CIO 


1.534 (5) 


PO 1 A Tn 1 T" 1 

C21A — H21F 


0.9600 


PC P /_ 

C5 — Co 


1.418 (5) 


poo a unn 

C22A — H22D 


A (\ f- (\(\ 

0.9600 


C5 — H5 


0.9300 


p^l a TTTir 

C22A — H22E 


0.9600 


p / /-in 

Co — C9 


1.521 (5) 


C22A — H22F 


A APAA 

0.9600 


C7 — H7A 


r\ ATAA 

0.9700 


PO O PI /I A 

C23 — C24A 


1.561 (7) 


C7 — H7B 


0.9700 


POO p -> /_ 

C23 — C26 


1 C££L /T\ 

1.566 (7) 


p o Tin A 

C8 — H8A 


A AT AA 

0.9700 


POO p ^ /" A 

C23 — C26A 


1.567 (7) 


p o t ion 

C8 — H8B 


A AT AA 

0.9700 


PI 1 PI C A 

C23 — C25A 


1 f" TO / T \ 

1.572 (7) 


C9 — H9A 


A AT A A 

0.9700 


PO O P O C 

C23 — C25 


1.572 (6) 


p l\ TTAT) 

C9 — H9B 


0.9700 


p -> PO yl 

L2j — C24 


1.574 (6) 


P 1 A TT1AA 

CIO — H10A 


A AT AA 

0.9700 


po /i tti /i a 

C24 — H24A 


A APAA 

0.9600 


p i r\ T T 1 ATI 

CIO — H10B 


A AT AA 

0.9700 


PI /I TTI /IT. 

C24 — H24B 


0.9600 


pi i p 1 O 

Cll — C13 


1.542 (6) 


p -> /i TTO /I Z'"' 

C24 — H24L 


A APAA 

0.9600 


Cll — C14 


1.546 (6) 


PO c TTO C A 

C25 — H25A 


0.9600 


Cll — C12 


1.553 (6) 


t~~* r\ r TTOiTTl 

C25 — H25B 


A APAA 

0.9600 


P 1 T T \ r\ A 

C12 — H12A 


0.9600 


POC TT1CP 

C25 — H25C 


0.9600 


p i ^ T T 1 O T~l 

C12 — H12B 


0.9600 


p ^> /" TTO/" A 

C26 — H26A 


0.9600 


C12 — H12C 


a az:aa 

0.9600 


C26 — H26B 


A A/^AA 

0.9600 


p -1 ^> T T 1 ") A 

C13 — H13A 


0.9600 


/~10 Z TT'i/'P 

C26 — H26C 


0.9600 


p -1 T T 1 ") Tl 

C13 — H13B 


0.9600 


PO/I A TT'i /IT\ 

C24A — H24D 


0.9600 


ni i tti tp 

C13 — H13C 


A A/TAA 

0.9600 


PO A a TTO/IT7 

C24A — H24b 


A AjCAA 

0.9600 


C14 — H14A 


0.9600 


p O /I A T TO /I T7 

C24A — H24r 


0.9600 


p i /i T T 1 /I Tl 

C14 — H14B 


0.9600 


POC A TTOiTTA 

C25A — H25D 


0.9600 


p i/\ T T 1 /I /" ^ 

C14 — H14C 


0.9600 


p^c a TTirr 

C25A — H25E 


0.9600 


CI 5 — CI 8 


1.534 (6) 


p -> c a TTOCT7 

C25A — H25r 


0.9600 


C 1 5 — C 1 6 


1.536 (6) 


C26A — til ou 


A A/^AA 

0.9600 


C15 — C17 


1.557 (6) 


C26A — H26E 


0.9600 


P 1 TTI / i 

Clo — H16A 


0.9600 


C26A — H26F 


0.9600 


pi / TTI S T~> 

L 1 6 — H 1 6B 


A fl£AA 

0.9600 


p 1 o POT 

C12 — L27 


1.755 (8) 


p 1 s~ T T 1 P 

Clo — HloC 


A A/^AA 

0.9600 


pi O POT 

C13 — C27 


1 TCA ZO\ 

1.759 (8) 


p i i-i tti n t 

C17 — H17A 


0.9600 


POT TTOT A 

C27 — H27A 


A ATAA 

0.9700 


C17— H17B 


0.9600 


C27— H27B 


0.9700 


C17— H17C 


0.9600 


C12A— C27A 


1.755 (10) 


/"MO TTIOA 

C 1 8 — H 1 8 A 


A A AA 

0.9600 


m^A a 

C13A — C27A 


1 TCT / 1 A\ 

1.757 (10) 


/"mo tti on 

C18 — H18B 


A A/TAA 

0.9600 


C27A — H27C 


A ATAA 

0.9700 


/"MO TT1 O/^ 

C18 — H18C 


A A/TAA 

0.9600 


C27A — H27D 


A ATAA 

0.9700 


ciy — c/z 


1.56z (6) 






C2— Pd— SI 


85.33 (10) 


C22— CI 9— C21 


111.0(5) 


C2— Pd— S2 


83.78 (10) 


C20— CI 9— C21 


110.4 (5) 


SI— Pd— S2 


168.00(4) 


C20A— CI 9— C21 


93.8 (13) 


C2— Pd— Cll 


175.31 (10) 


C22A— CI 9— C21 


131.5 (13) 
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c 1 r> J pi i 

SI — Pd — Cll 


no 1 n / a \ 

yz.10 (4) 


S2 — Pd — Cll 


no A 1 / A \ 

98.41 (4) 


p"7 c 1 n 1 

C7 — SI — Cll 


1 m h /o\ 

103.7 (2) 


P"7 C 1 T» A 

C7 — SI — Pd 


1 a a n /in 

100.17 (11) 


Cll — SI — Pd 


1 nn 11 / 1 /i \ 

109.11 (14) 


Z" 1 O CO Z" 1 1 c 

C8 — S2 — C15 


1 m co / 1 n\ 

103.53 (19) 


Co — S2 — Pd 


A A oc /1 n\ 

99.85 (12) 


pi r co n j 

C 1 5 — Sz — Pd 


117.30 (14) 


pi a ci pin 

cio — b3 — ciy 


1 m n /o\ 

lOi.y (z) 


pn C A PTI 

C9 — S4 — C23 


1 AO / 1 o\ 

103.79 (18) 


p *c pi p^> 
Co — CI — C2 


1 OA A /"> \ 

120.9 (3) 


C • / p 1 p -7 

Co — CI — C7 


1 on a /o \ 

120.4 (3) 


PO P1 PO" 

Cz — CI — C / 


110 £. t~i \ 

118.0 (3) 


s i po po 
CI — C2 — C3 


1 1 A C /I \ 

119.5 (3) 


CI — C2 — Pd 


1 0 n a /o \ 

120.4 (3) 


p O p -> TlJ 

C3 — C2 — Pd 


1 on n /o \ 

120.0 (3) 


P "1 pO p A 

Cz — C3 — C4 


1 1 A H /"3 \ 

119. / (3) 


po po po 

C2 — C3 — C8 


1 1 A A /"> \ 

119.0 (3) 


f ' A p -\ p O 

C4 — C3 — C8 


10 1 O /") \ 

121.3 (3) 


p r p a P O 

C5 — C4 — C3 


1 1 n /i \ 

119.4 (3) 


PC r^A pin 
CD — C4 — C1U 


1 OA 1 /OA 

lzO.l (3) 


po a pin 

C3 — C4 — CIO 


1 O A C /I \ 

120.5 (3) 


P A P C P /" 

C4 — C5 — Co 


100 n /*) \ 

122.0 (3) 


C ' A PC TTC 

C4 — C5 — H5 


1 1 n n 

119.0 


P£ PC TTC 

Co — C5 — H5 


1 1 A A 

119.0 


CI — C6 — C5 


118.5 (3) 


p 1 p / pr\ 

Cl — Co — C9 


10 0 1 /") \ 

122.1 (3) 


C5 — Co — C9 


1 1 n a /t\ 

119.4 (3) 


p 1 po 0 1 

Cl — C7 — SI 


111 0 /o\ 
111.8 (2) 


pi pt in a 

Cl — C7 — H7A 


109.3 


C 1 PT T T 1 A 

SI — C7 — H7A 


109.3 


P1 PT [ n r> 

Cl — C7 — H7B 


1 nn o 

109.3 


c 1 p -7 t nn 

SI — C7 — H7B 


1 AA O 

109.3 


TT"7 A PT TTTn 

H7A — C7 — H7B 


107.9 


P O P O CO 

C3 — C8 — S2 


1 no 0 /o \ 

108.3 (3) 


PO PO T TO A 

C3 — Co — Ho A 


1 1 n n 
110.0 


CO p O TTO A 

S2 — C8 — H8A 


1 1 A A 

110.0 


PO PO TTOn 

C3 — C8 — H8B 


110.0 


CO PO TTOT1 

S2 — C8 — H8B 


110.0 


TTO A PO TTOrt 

H8A — C8 — H8B 


1 no a 

108.4 


c • c pn c a 

Co — C9 — S4 


1 no iC /o\ 

108.6 (2) 


p / pn Tin a 

Co — C9 — H9A 


1 1 n n 

110.0 


c a pn TTn a 

S4 — C9 — H9A 


1 I A A 

110.0 


C6 — C9— H9B 


110.0 


S4— C9— H9B 


110.0 


H9A— C9— H9B 


108.4 


C4— CIO— S3 


108.2 (3) 


C4— CIO— HlOA 


110.1 


S3— CIO— HlOA 


110.1 



P11 p 1 n 00 

C22 — C19 — S3 


1 f\iC A ZO\ 

106.4 (0) 


po 1 a p 1 n co 

C21A — C19 — S3 


ino ^7 /1 A \ 

108.7 (14) 


pon pin co 

C20 — C19 — S3 


1 ni /" /t\ 

107.6 (7) 


ponA pin co 

C20A — C19 — S3 


inn / 1 -7 \ 

117.9 (17) 


/"■O O A pin 

C22A — C19 — S3 


nc 1 / 1 0 \ 

95.3 (13) 


p 0 1 p 1 n co 

C2l — C19 — S3 


1 nn i //'A 

109.3 (6) 


pin pon t to n a 

C 1 9 — C20 — H20A 


1 nn c 

109.5 


p 1 n p on tto An 

C19 — C20 — H20B 


109.5 


TTOn A P O (\ TTOnTJ 

HzOA — CzO — HzOB 


1 nn c 

109.5 


p 1 n pon t to np 

C 1 9 — C20 — H20C 


109.5 


TTon a pon t to np 

H20A — C20 — H20C 


1 nn c 

109.5 


t to nn p on t to np 

H20B — C20 — H20C 


109.5 


pin PO 1 TTO 1 A 

C19 — Czl — HzlA 


1 nn c 

109.5 


Pin PO 1 TTOITi 

C19 — C21 — H21B 


1 nn c 

109.5 


III 1 A /— 1 f\ 1 T T *"\ -1 T-» 

H21A — C21 — H21B 


109.5 


p 1 n p 01 T TO 1 P 

C 1 9 — C2 1 — H2 1 C 


109.5 


TTO 1 A /"'O 1 TTO 1 P 

Hz 1 A — Cz 1 — Hz 1 C 


1 nn c 

109.5 


TTO 1 TO PO 1 TTO 1 P 

H21B — C21 — H21C 


1 nn c 

109.5 


C 1 9 — C22 — H22A 


109.5 


pin POO TTOOIO 

C 1 y — Czz — HzzB 


1 nn c 

109.5 


TTOO A POO TTOOTO 

HzzA — Czz — HzzB 


1 AA C 

109.5 


pin POO TTOOP 

C 1 9 — C22 — H22C 


1 nn c 

109.5 


TTOO A POO TTOOP 

H22A — C22 — H22C 


109.5 


TTOOTO p -"> O TTOO/" 1 

Hzzb — Czz — HzzC 


1 nn c 

109.5 


pin pon a t to nT\ 

C19 — CzOA — HzOD 


1 AA C 

109.5 


/—I 1 tT\ /"I '"N /~\ A ITfl AT 1 

C 1 9 — C20A — H20E 


109.5 


TTom~"\ pon a TTorn - 1 

H20D — C20A — H20E 


109.5 


p 1 n p 0 n a tto Ar 

C 1 9 — C20A — H20F 


109.5 


TTOnT"\ p -"> A A TTOnTT 

HzOD — CzOA — Hz Or 


1 AA C 

109.5 


H20E — C20A — H20F 


109.5 


P 1 n P O 1 A T TO 1 T"\ 

C19 — C21A — H21D 


109.5 


Pin POIA T TO 1 T~" 

C19 — C21A — H21E 


1 nn c 

109.5 


Hi 1 "p\ PO 1 A TT0 1T7 

H2 1 D — C2 1 A — H2 1 b 


1 AA C 

109.5 


/—I 1 /"V /"< ^1 A TT^1 

Cl9 — C21A — H21F 


109.5 


TTO 1 T"\ PO 1 A TTO 1 T" 1 

H2 1 D — C2 1 A — H2 1 F 


109.5 


TTO 1 T~" PO 1 A TTO 1 T" 1 

H21E — C21A — H21F 


1 nn c 

109.5 


pi A PO O A TTO O TO 

C 1 y — Czz A — HzzU 


1 nn c 

109.5 


pi A POOA TTOOT7 

C 1 y — Czz A — Hzzb 


1 nn c 

109.5 


TTOOTO C '' O O A TTOOT? 

HzzU — CzzA — Hzzb 


1 nn c 

109.5 


pi A POO A TTOOT7 

C 1 y — CzzA — Hzzr 


1 AA C 

109.5 


TTOOTO C O O A TTOOT7 

HzzU — CzzA — Hzzr 


1 nn c 

109.5 


TTOOT" ' POO A TTOOT" 1 

H22E — C22A — H22F 


109.5 


PO/1 A PT) PO/^ 

C24A — C23 — C26 


A 1 A 1 1 A\ 

91.4 (10) 


n j a pt3 po/ca 
CZ4A — Cz3 — CzoA 


111 *3 /£S 

111.3 (6) 


C24A— C23— C25A 


111.0(6) 


C26— C23— C25A 


125.2(15) 


C26A— C23— C25A 


110.7(6) 


C24A— C23— C25 


111.1 (16) 


C26— C23— C25 


110.6(5) 
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C4 — C 1 0 — H 1 OB 


110.1 


S3 — CIO — HI OB 


110. 1 


T T 1 A A /"> 1 t\ T T 1 ATI 

H10A — CIO — H10B 


1 AO A 

108.4 


C13 — Cll — C14 


111.3 (4) 


C13 — Cll — C12 


109.9 (4) 


Cl4 — Cll — Cl2 


lll.O (4) 


C13 — Cll — SI 


111. 8 (3) 


C14 — Cll — SI 


107.1 (3) 


C12 — Cll — SI 


105.7 (3) 


/"< 1 1 /"l 1 ^ 111 ^ 1 

Cll — C12 — H12A 


109.5 


Cll — C12 — H12B 


109.5 


TT1 ^ A /~1 1 ^ 111 'i r-\ 

H12A — C12 — H12B 


109.5 


Cll — C12 — H12C 


109.5 


TTi A 1 J") I -"\ iii ^ /"< 

H12A — C12 — H12C 


109.5 


TT1 ^ T"-» f ' 1 i~\ IT1 ^ f ^ 

H12B — Cl2 — H12C 


109.5 


Cll — C13 — HI 3 A 


109.5 


< 1 1 /-1 1 ^ 111 i ti 

Cll — C13 — H13B 


109.5 


111 ^ * /-1 10 TT1 1 T~» 

H13A — C13 — H13B 


109.5 


Cll — C13 — H13C 


109.5 


TTI T » /"■< 1 -) TTI ^ f 

HI 3 A — C13 — H13C 


109.5 


tti z~< 1 0 in Tr< 

H13B — C13 — H13C 


1 AA C 

109.5 


Cll — Cl4 — H14A 


109.5 


1 -t v— 1 ■* A T T 1 A T~* 

Cll — Cl4 — H14B 


109.5 


TTI A A f~A 1 /I TT1 A |~"> 

H14A — C14 — H14B 


109.5 


n 1 *~<i/i tti 

Cll — C14 — H14C 


109.5 


T T 1 A A 1/1 T T 1 /I /"I 

H14A — Cl4 — H14C 


109.5 


T T 1 A T~» /"I 1,1 T T 1 A z"1 

H14B — C14 — H14C 


109.5 


C18 — C15 — C16 


111.8 (4) 


C18 — C15 — C17 


1 A A O / A \ 

109.8 (4) 


C16 — C15 — C17 


111.7 (4) 


C18 — C15 — S2 


107.4 (3) 


C16 — C15 — S2 


111 1 /O \ 

111.1 (3) 


C17 — C15 — S2 


1 A A "7 \ 

104.7 (3) 


r * 1 /- f 1 1 IT1 /" t 

Cl5 — Cl6 — H16A 


109.5 


Cl5 — Cl6 — H16B 


109.5 


TTi y' 1 y"1 1 /- T T 1 vT* 

H16A — C16 — H16B 


109.5 


C15 — C16 — H16C 


109.5 


TT1 /" A 1 TT1 

H16A — CI 6 — H16C 


109.5 


T T 1 /" T~*i ' 1 /" III / 

H 1 6B — C 1 6 — H 1 6C 


109.5 


f < 1 r- /~i 1 -7 T T 1 T A 

C15 — C17 — H17A 


109.5 


C15 — C17 — H17B 


109.5 


T T 1 i~l A z"< 1 "7 TT1 in 

H17A — C17 — H17B 


109.5 


/- • -i z' •> I '-7 TT 1 T/~< 

C15 — Cl7 — H17C 


109.5 


H17A— CI 7— H17C 


109.5 


H17B— CI 7— H17C 


109.5 


C15— Cl8— H18A 


109.5 


CI 5— CI 8— H18B 


109.5 


H18A— CI 8— H18B 


109.5 


C15— Cl8— H18C 


109.5 



CzoA — Lzi — Cz5 


an n / 1 a\ 

91.1 (14) 


Lzo — Czi — Lz4 


1 1 A 1 / C\ 

HU.i (5) 


LzoA — Cz3 — Lz4 


130.7 (10) 


Cz5A — Czi — Lz4 


1 f\A H /1 /l\ 

104.7 (14) 


Cz5 — Czi — Cz4 


1 1 A 1 /f \ 

110.3 (5) 


Cz4A — Czi — S4 


121.0 (14) 


C26 — C23 — S4 


1 1 -> A /"OX 

113.0 (8) 


C26A — C23 — S4 


1A/1 1 /1^\ 

104.2 (12) 


C25A — C23 — S4 


AZT O /1 T\ 

96.8 (li) 


C25 — C23 — S4 


1 AH A /A\ 

107.9 (9) 


C24 — C23 — S4 


1 A /I C /'0\ 

104.5 (8) 


f ^ ^> /-" t -» /i T T^ /I A 

C23 — C24 — H24A 


109.5 


Czi — Cz4 — Hz4B 


1 AA C 

109.5 


H24A — C24 — H24B 


1 AA C 

109.5 


C23 — C24 — H24C 


109.5 


T A A /" ' A T T^ /I /" ^ 

H24A — C24 — H24C 


109.5 


Hz4B — Cz4 — Hz4C 


1 AA C 

109.5 


C23 — C25 — H25A 


1 AA C 

109.5 


C23 — C25 — H25B 


109.5 


TT1C A PTf TTOCT) 

Hz5A — Cz5 — Hz5B 


1 AA C 

109.5 


Czi — Cz 5 — H25 C 


109.5 


TTIf A r^'iC T T^ C 

H25A — C25 — H25C 


1 AA C 

109.5 


TT1C I~"> /" ' 1- TT^r f ' 

H25B — C25 — H25C 


109.5 


/-IT) /"< -> /" TTI^ A 

Czi — Czo — Hz 6 A 


1 AA C 

109.5 


ri/) o /-^-) /_ t T1 /TF> 

Czi — Czo — HzoB 


1 A A C 

109.5 


H26A — C26 — H26B 


109.5 


C23 — C26 — H26C 


109.5 


TTI/' A /''--\ / - TTI/'/^ 

H26A — C26 — H26C 


109.5 


HzoB — Czo — HzoC 


1 A A C 

109.5 


C23 — C24A — H24D 


109.5 


/""< 1 1 /-" ' a A TT^ /IT -1 

C23 — C24A — H24E 


109.5 


TTTyiTA r^^\ A A TTO/IT7 

H24U — C24A — H24b 


1 AA C 

109.5 


C23 — C24A — H24f 


1 A A C 

109.5 


TT^ /I T\ f ' 1/1A TT'i /IT 

H24D — C24A — H24F 


109.5 


TTT /IF Z^ 1 ^ A \ T T^ /I T" 

H24E — C24A — H24F 


109.5 


C23 — C25A — H25D 


1 AA C 

109.5 


/— • 0 /"< -> c A TTOCT7 

Czi — Cz5A — Hz5b 


1 AA C 

109.5 


TT'iCTA riif a TTTf T 1 

H25D — C25A — H25E 


109.5 


C23 — C25A — H25F 


109.5 


TT^CT^ /~"^ C A TTOf T7 

Hz5D — Cz5A — Hz5r 


1 AA C 

109.5 


Hz5h — Cz5A — Hz5r 


1 AA C 

109.5 


C23 — C26A — H26D 


109.5 


C23 — C26A — H2ob 


1 AA C 

109.5 


H26D — C26A— H26E 


109.5 


C23— C26A— H26F 


109.5 


H26D— C26A— H26F 


109.5 


H26E— C26A— H26F 


109.5 


C12— C27— C13 


112.1 (5) 


C12— C27— H27A 


109.2 
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TT10A pi O TT1 OP 

HlsA — do — H18L 


1 An c 

109.5 


LL3 — Cz7 — Hz/A 


109.2 


T T 1 OT) f ' 1 O T T 1 O f ^ 

H 1 8B — C 1 8 — H 1 oC 


109.5 


C12 — C27 — H27B 


109.2 


C22 — C 1 9 — C2 1 A 


91.2 (13) 


C13 — C27 — H27B 


1 PtPt 1 

109.2 


C22 — C 1 9 — C20 


112.0 (5) 


Hz7A — Lz7 — Hz7B 


1 f\n n 

107.9 


p?i a n q r?n 


1 98 4 n ^ 


n? a r?7A rn A 


111 7 (7\ 
111./ 


C22— CI 9— C20A 


117.7(19) 


C12A— C27A— H27C 


109.3 


C21A— CI 9— C20A 


111.5 (7) 


C13A— C27A— H27C 


109.3 


C21A— CI 9— C22A 


111.3 (7) 


C12A— C27A— H27D 


109.3 


C20— CI 9— C22A 


100.4 (16) 


C13A— C27A— H27D 


109.3 


C20A— CI 9— C22A 


111.0 (7) 


H27C— C27A— H27D 


107.9 



Arta &yst. (2013). E69, m139-m140 



sup-10 



